Since its economic reform and opening-up, China has undergone unprecedented urbanization, where massive areas of rural land have been converted into urban use. Urban land development plays an important role in dynamic urban economic development. This study aims to contribute to the understanding of urban land development and its mechanisms in China. We conceptualized the mechanism of urban land development from multiple perspectives based on a case study in Jiangsu Province. We employed the methods of global and local spatial auto-correlation The results show that urban land development varies significantly across different time periods, spatial scales, and regions in Jiangsu. Higher absolute urban land development mainly occurred in Sunan, expanding to Subei and Suzhong, while faster development occurred mainly in Subei, where the initial bases were lower but had strong economic growth potential. The regression analysis shows that market activities and administrative levels had played a more critical role in driving urban land development, which suggests that rapid urban land development has institutional and market foundations. Urban land development was not only a consequence of economic development but also a strategy of local governments to stimulate and govern the urban economy. This study enriches the literature on urban dynamics by providing an institutional understanding of rapid urban land development in a transitional economy.
Introduction
The launch of economic reforms in China in the late 1970s has given rise to unprecedented urbanization. The urbanized population increased from 17.9% to 54.8% between 1978 and 2014 [1] , meaning that almost 10 million people had moved to cities each year. In the process of urbanization [2] , the flow of rural migrants, land use change, rural industrialization, the roles of state power, and globalization have been the focus of many studies [3] [4] [5] [6] . Significant attention has been placed on rapid urban land expansion owing to a large area of cultivated land having been occupied, threatening the country's food security [7] .
With the help of geographic information systems and remote sensing techniques, existing literature has advanced the understanding of the patterns, mechanisms, and effects of urban growth and land use expansion in China [8, 9] . Urban land expansion in China has resulted from industrialization, land commodification, and infrastructure development in the context of rapid economic growth [1, 10, 11] . Furthermore, physical factors such as geology, geomorphology, elevation, and slope restrict urban land development [12] and changes in social and economic conditions play a decisive role in land use change and urban land growth [13, 14] . Other location-specific factors have been considered, including industrial restructuring [15] , foreign direct investment (FDI) [16] , and traditional culture [17] . Liu et al. showed that urban land development in China was largely driven by demographic changes, economic growth, foreign investment, and changes in land use policies and regulations [18] . Recently, Jiang et al. reported on the relative importance of urban land rent, urban wages, FDI in urban land development and loss of agricultural land in China [19] .
However, the perspective gained from econometric analysis focusing on land demand does not provide a complete picture [20] . Local governments also play an important role in urban land development by controlling land supply [21] [22] [23] . Related failures of land use regulation and land governance have been extensively discussed [24] . Land supply is manipulated by local governments to attract investment and expand local revenue [24] [25] [26] . Urban land development is a result of seeking profit by multiple stakeholders in the land development process, including officials, developers, and land occupiers [20, 22] . Several case studies provide the "big picture" of institutional factors driving urban land development in China. The process was conceptualized as government-engineered and land-centered urbanization [27] . Recent studies have focused on the political economy of urban development in China, especially within the framework of neo-liberalization, to investigate the motivation behind land commodification [28] . Some studies paid particular attention to the roles of different levels of government in the process of urban land development.
In the context of China's socio-economic transition, the dynamics of urban land development are sophisticated and vary both territorially and temporarily. Therefore, there is a need for more conceptual and empirical studies to fully consider the interweaved factors of land market mechanisms, land finance, and land use policies [29, 30] . Subsequently, we establish a conceptual framework with full consideration of land demand and supply, as well as factors such as spatial spill-over effects and the natural environment using spatial econometric modeling to scrutinize the patterns of urban land development and its mechanism in provincial China.
The outline of this work is as follows: the next section conceptualizes the mechanism of urban land development in China, followed by a description of the research methodology. The fourth and fifth sections discuss the changing spatial patterns and the mechanism of urban land development in Jiangsu Province. Conclusions are presented in the last section.
Understanding the Dynamics of Urban Land Development in China

Land Demand Factors
China has been experiencing urbanization and industrialization at an unprecedented rate over the last three decades. In order to adapt to economic globalization, China reshuffled its resource distribution from a centrally planned economy to market regulations and market-oriented economy. More specifically, the state relaxed its budget control over the economy, investment, prices, and state-owned enterprises. Marketization further intensified in the early 2000s as China joined the World Trade Organization regarded as one of the most important aspects of China's economic reform [30] . Along with deepening reforms and opening-up, the Chinese economy has gradually been integrated into the global production network. FDI played a critical role in accelerating urban and regional economic development.
Marketization and the subsequent economic globalization significantly boosted China's urbanization and industrialization that increased the demand for land development. Meanwhile, urban governments have been competing to improve local infrastructures, highway transport networks, high-speed rails, and airports, as well as to establish various industrial parks and tax-free zones to attract FDI and global resources. Moreover, many new towns and large residential areas have been developed to accommodate the growing urbanized population. Subsequently, the establishment and development of the land market in the early 2000s promoted urban land development dramatically. Marketization of land use catered to land user demands from foreign investors and local businesses [31] . Therefore, we used marketization and globalization indicators to represent the land demand factors of urban land development (Figure 1 ).
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Land Supply Factors
Along with the rapid economic growth since the late 1970s, the Chinese governance structure has been decentralized significantly, which has transformed the central-local relations and the priorities of local governments [32] . Alongside economic decentralization, financial decentralization was accomplished by the tax-sharing system implemented in 1994, after which there was a so-called "mismatch" in the financial system, as local governments collected a 40-60% of the tax base, while taking spending 50-70% expenditure in China [26] . Nonetheless, under the cadre promotion system, the political system remains highly centralized. The government at the higher level assigns economic targets to lower-level governments, and local chief officials are promoted mainly based on their economic performance. Consequently, local officials are responsible for and have interests in promoting urban economic development by building local infrastructure, encouraging local businesses, and attracting foreign investment.
Land commodification, along with land and housing reforms in the late 1990s, extended dramatically in urban China. The property sector has become the engine of economic growth and revenue capturing. Various "growth coalitions" were formed by local chief officials and land developers [33] . Moreover, local governments fiercely compete for resources and investments by setting up preferential policies of taxation and land prices, which further complicate urban land development [34] . However, land, as a key input for industrial and commercial development, is yet to be fully marketized in China [35] . Under the current land administration system, local governments can claim agricultural land from rural collectives at low prices to lease to the developers in the land market at either low prices to attract industrial projects or high prices to develop commercial properties [27, 32, 35] . Subsequently, local governments monopolized land supply and used it as an instrument for developing industrial projects or revenue capturing. Therefore, we used financial expenditure pressure and urban competition to represent the land supply factors of urban land development (Figure 1 ) in our case study. 
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Spill-Over Factors
Urban land development is manifested by the demand of urban socio-economic development, and the scale of the urban economy would generate spill-over effects from urban land development. The speed and intensity of urban land expansion are greatly affected by the foundation and level of urban and regional economic development [36] . With the development of the urban economy, the improvement of residents' income level, and continuously changing social conditions, people would require improved living standards, environment, and transportation. Hence, there would be an increased demand for entertainment facilities and amenities, resulting in continual restructuring and expansion of urban land development [37] . Particularly, in the process of industrialization, various production factors are driven by agglomeration and scale economies, and they gradually concentrate in urban areas and other favorable geographic locations. Larger economic sectors and production scale further enhance the agglomeration effects of large cities, followed by the continuous expansion of construction land and urban space [38] .
Meanwhile, along with the economic expansion, urban governments are eager to promote the relocation of industries from city centers to peripheral areas to prepare for the developing service economy; this is a strategy for upgrading the industrial structure while reducing the secondary industry and promoting the tertiary. Nonetheless, increased land prices in central city areas have forced relatively low value-added sectors to move to city peripheries, where land rent is affordable and transport facilities are in good condition. Consequently, factory workers and a series of support service facilities also move to the suburbs, resulting in urban land development gradually spreading to the periphery of cities [39] .
Natural Factors
Cities and towns are usually proclaimed in superior natural geographic environments. The formation, direction, and scale of land development are therefore closely related to natural geographic factors. An intertwined series of natural factors including geography, geology, topography, geomorphology, and resources constitute the material basis for urban development. Furthermore, the characteristics of the physical-geographical environment directly reveal the potential and cost of urban land development. With the progress of science and technology, engineering abilities have overcome many natural limitations, which have led to urban land development over a short period of time, largely driven by social and economic factors. Nonetheless, the natural geographic environment is still considered a factor in urban land expansion. Natural foundation and background conditions are important as both promoters and restrictors of urban land expansion [40] . Urban land expansion is affected by the underlying surface which has topographical constraints in the process of cities' formation and development. Hence, cities' topography and geomorphology have a profound influence on urban form and spatial structure [41] . Zhang Li regarded terrain conditions as an important natural factor that influences urban land expansion in China [42] . In this study, we composed a comprehensive index reflecting the availability of land resources and the suitability of land development to analyze the role of natural factors in urban land development (Figure 1 ).
Study Area and Data Collection
Since its reform and opening-up, China has undergone rapid economic growth and urbanization. The dynamics of urban and regional development together with the transitional institutions resulted in various challenges to land governance, which has drawn the attention of the scientific community. Jiangsu Province is the ideal location to study urban land development in provincial China for the following reasons. Located in the Lower Yangtze River Delta, Jiangsu is one of China's most developed provinces with the fastest economic growth and highest marketization level. However, Jiangsu has also recently encountered problems of environmental degradation and unbalanced development, which are of concern to the general public, researchers, and government officials. Moreover, Jiangsu has an unequal political culture in that local officials have an entrepreneurial outlook for developing urban and regional economies [43] [44] [45] . In 2015, Jiangsu covered an area of 102,600 km 2 , with a population of 79.76 million. Its gross domestic product (GDP) per capita reached $14,114, belonging to the high-income economy group according to the World Bank criteria. Only accounting for 1.06% of land area, the province has attracted 20% of China's FDI. Along with its rapid economic growth, the province has been experiencing dramatic land use restructuring due to industrialization and urbanization. According to the differences in natural characteristics and the economic development level, Jiangsu Province is divided into three sub-regions. The southern area (Sunan) includes Nanjing (provincial capital), Zhenjiang, Changzhou, Wuxi, and Suzhou; the middle area (Suzhong) includes Nantong, Taizhou, and Yangzhou; the northern area (Subei) includes Xuzhou, Lianyungang, Suqian, Huai'an, and Yancheng ( Figure 2 ). There is a large regional disparity among the sub-regions, in which Sunan has traditionally been the most developed one followed by Suzhong and Subei. covered an area of 102,600 km 2 , with a population of 79.76 million. Its gross domestic product (GDP) per capita reached $14,114, belonging to the high-income economy group according to the World Bank criteria. Only accounting for 1.06% of land area, the province has attracted 20% of China's FDI. Along with its rapid economic growth, the province has been experiencing dramatic land use restructuring due to industrialization and urbanization. According to the differences in natural characteristics and the economic development level, Jiangsu Province is divided into three subregions. The southern area (Sunan) includes Nanjing (provincial capital), Zhenjiang, Changzhou, Wuxi, and Suzhou; the middle area (Suzhong) includes Nantong, Taizhou, and Yangzhou; the northern area (Subei) includes Xuzhou, Lianyungang, Suqian, Huai'an, and Yancheng ( Figure 2 ). There is a large regional disparity among the sub-regions, in which Sunan has traditionally been the most developed one followed by Suzhong and Subei. Data used in studying urban land development usually come from two sources in China [46] . The first source is remote sensing data such as Landsat TM/ETM satellite images. The interpreted data can explicitly deliver spatial information of urban expansion. However, the data cannot provide detailed land use/land cover changes between different land use types because of their low resolution. The second source is land utilization conveyance data compiled by the Chinese Ministry of Land and Resources (MLR). The MLR updates the data set annually and records the details of the changes in land use types at the county level. The land use types are classified into three major categories, namely agricultural land, construction land, and unused land, each of which has several sub-categories. For example, construction land includes urban and township settlements, rural settlements, industrial/mining sites, transportation land, and land for water conservation facilities. In this study, we used land utilization conveyance data to study urban land development in Jiangsu Province. Urban/township settlements and industrial/transportation land introduced here were regarded as urban land. This is because the data not only offer greater detail regarding changes in land use types but also are statistically consistent with socio-economic data from the statistics department, which is helpful for our quantitative analysis of the urban land development mechanisms. Data used in studying urban land development usually come from two sources in China [46] . The first source is remote sensing data such as Landsat TM/ETM satellite images. The interpreted data can explicitly deliver spatial information of urban expansion. However, the data cannot provide detailed land use/land cover changes between different land use types because of their low resolution. The second source is land utilization conveyance data compiled by the Chinese Ministry of Land and Resources (MLR). The MLR updates the data set annually and records the details of the changes in land use types at the county level. The land use types are classified into three major categories, namely agricultural land, construction land, and unused land, each of which has several sub-categories. For example, construction land includes urban and township settlements, rural settlements, industrial/mining sites, transportation land, and land for water conservation facilities.
In this study, we used land utilization conveyance data to study urban land development in Jiangsu Province. Urban/township settlements and industrial/transportation land introduced here were regarded as urban land. This is because the data not only offer greater detail regarding changes in land use types but also are statistically consistent with socio-economic data from the statistics department, which is helpful for our quantitative analysis of the urban land development mechanisms.
In 2004, further land market reforms were implemented and the land exchange and reservation center were established under the MLR to secure land market development. Therefore, land leasing, which had been conducted using an administrative approach in the past, had to be conducted through market approaches such as auctioning and bidding. The reform has deeply impacted the pattern of land development in urban China. 
Changing Patterns of Urban Land Development in Jiangsu Province
To explore the general pattern of urban land development in Jiangsu Province, we first analyzed the average change At the municipal level, there were significant spatial variations in urban land development between the two study periods. In general, the rate of urban land development in Sunan was higher than that in both Suzhong and Subei. However, although Subei lagged behind Suzhong economically, its urban land development was higher than that of Suzhong in both study periods. Figure 3 shows the patterns of urban land development at a finer scale, at the county-level, in Jiangsu Province, in both study periods. Several general patterns could be observed: (1) The higher rate of urban land development mainly concentrated in the city centers of Nanjing, Suzhou, Wuxi, and other economically developed cities, while cities and counties with lower economic development had a lower rate of urban land development. (2) Fast expansion rates were mainly distributed in the counties and municipal districts located in Suqian and Yancheng prefectures of Subei, where the initial bases were relatively low but have had greater economic potential in recent years. 
Urban Land Development Restructuring: Spatial Auto-Correlation Analysis
In order to find the spatial characteristics of changing urban land development in Jiangsu Province, spatial auto-correlation analysis was performed. The annual rate of urban land development at the county level was used to detect the degree of spatial clustering. The Getis-Ord General G(d) and Getis-Ord [44] .
The G(d) index is a global statistical tool that was used to detect the overall pattern and trends of spatial clustering of urban land development over the study region and is calculated as follows:
The G-statistic ( 
where j ≠ I, and the subscripts refer to the N sub-regions of an area; xj represents an observation for sub-region j; and * ( ) used to test whether there was a significant difference between the local sum and expected land use change of a random distribution. The Z-score was transformed as follows: 
In order to find the spatial characteristics of changing urban land development in Jiangsu Province, spatial auto-correlation analysis was performed. The annual rate of urban land development at the county level was used to detect the degree of spatial clustering. The Getis-Ord General G(d) and Getis-Ord G * i (d) indices were used to analyze spatial auto-correlations and hotspots of urban land development [44] .
The G-statistic (G * i ) indicates whether the county-level units' urban land development with high or low values tended to cluster in a specific area. The method is also known as the hot spots analysis, used to assess the emergence of urban land development clusters within the spatial context of neighboring features and to compare local values with global values. G * i is calculated as follows:
where j = I, and the subscripts refer to the N sub-regions of an area; x j represents an observation for sub-region j; and w * ij (d) is a symmetric binary (0 or 1) spatial weight matrix, with 1 representing each unit that is within distance d of a given case i. Inclusion of d in the definition of the statistic is not essential, but it highlights the fact that the technique can be used to search for clusters at different spatial distances by varying the d values. If the change in the urban land development of a city and of its neighboring cities is high, then city is located within a hotspot. The local sum of total land use change of a city and its neighboring cities is compared to the sum of all cities. A Z-score (Z * i ) was used to test whether there was a significant difference between the local sum and expected land use change of a random distribution. The Z-score was transformed as follows:
where E(.) and Var(.) denote the expected value and variance of the statistic G * i , respectively. The observed values of G for urban land change were 3.32 × 10 −2 and 3.02 × 10 −2 in two study periods, 2004-2008 and 2009-2012, respectively (Table 2 ). Both were significant at p < 0.01, confirming that urban land development in Jiangsu exhibits significant spatial dependence. Z[G(d)] also showed that land expansion over the two study periods had positive spatial auto-correlations across Jiangsu. However, the Z-score decreased from 28.93 to 21.76, indicating the decreasing trend of spatial clustering in urban land development in Jiangsu. The distribution of the hot spot analysis of Figure 4 . The value was divided into four groups by a natural break, from hottest to coldest. The findings show that the hotspots of urban land development are found in core counties in Sunan and Huai'an county in Subei. In general, urban land development in counties along the coast and in Suzhong tends to cluster in low urban land development area, which suggests an uneven pattern of urban land development across the province. However, the pattern changed significantly in the second time period (2009-2012) as more hot spots were detected. Hot spots of urban land development not only emerged in the developed south but also appeared in the less developed north. The results suggest that there was massive urban land development in the region. The spatial cluster of urban land development partly demonstrated the interregional competition in economic development and the imperatives of political promotion. The distribution of the hot spot analysis of Z[ Figure 4 . The value was divided into four groups by a natural break, from hottest to coldest. The findings show that the hotspots of urban land development are found in core counties in Sunan and Huai'an county in Subei.
In general, urban land development in counties along the coast and in Suzhong tends to cluster in low urban land development area, which suggests an uneven pattern of urban land development across the province. However, the pattern changed significantly in the second time period (2009-2012) as more hot spots were detected. Hot spots of urban land development not only emerged in the developed south but also appeared in the less developed north. The results suggest that there was massive urban land development in the region. The spatial cluster of urban land development partly demonstrated the interregional competition in economic development and the imperatives of political promotion. Interregional competition in Subei may be not as intensive as that in the south because of its poor marketization and low degree of economic development. Moreover, as developed regions, the county-level cities in Sunan expanded more rapidly and reduced the opportunity for urban land development in the surrounding cities. The speed of urban land development was slower in the counties and municipal districts in Subei and Suzhong, respectively. They tend to cluster around the "cold spots" resulting from geographic constraints and relatively poor foundation, leading to the slower pace of urban land development (Figure 4) . 
Driving Factors of Urban Land Development: Market Mechanisms and Local Government Initiatives
Model Specifications and Selection of Variables
The spatial Getis-Ord * i G statistic shows that there was a significant spatial correlation of urban land development in Jiangsu Province in the two study periods. Therefore, we employed the spatial Interregional competition in Subei may be not as intensive as that in the south because of its poor marketization and low degree of economic development. Moreover, as developed regions, the county-level cities in Sunan expanded more rapidly and reduced the opportunity for urban land development in the surrounding cities. The speed of urban land development was slower in the counties and municipal districts in Subei and Suzhong, respectively. They tend to cluster around the "cold spots" resulting from geographic constraints and relatively poor foundation, leading to the slower pace of urban land development (Figure 4 ).
Driving Factors of Urban Land Development: Market Mechanisms and Local Government Initiatives
Model Specifications and Selection of Variables
The spatial Getis-Ord G * i statistic shows that there was a significant spatial correlation of urban land development in Jiangsu Province in the two study periods. Therefore, we employed the spatial lag model (SLM) to identify the determinants of urban land development by controlling these spatial effects. The SLM was defined as follows:
where y is the change in urban land development at the county level in 2004-2008 and 2009-2012 , in Jiangsu; W is the n × n spatial weight matrix, reflecting the spatial trends of the variable; Wy is the first-order lag space dependent variable; ρ is the coefficient of spatial lag term; X is the exogenous variables observed value; β is the variable regression coefficient; and ε is the error term. We used OpenGeoda software version (Spatial Analysis Laboratory Department of Geography University of ILLinois, Urbana-Champaign Urbana, Champaign, IL, USA) to generate the weight matrix with a first-order Rook contiguity. The independent variable matrix is the logarithm of the influence factors and calculated as follows:
A series of exploratory variables were used to conceptualize urban land development as a result of the INTERACTION of factors from land demand, land supply, spill-over effects, and the natural environment (Table 3) .
Since the early 1980s, under the market-oriented reform, China's economic development has been highly reliant on increasing market development, private sectors, and FDI (foreign direct investment). Therefore, the land demand has expanded significantly, calling for increasing urban land development. Therefore, labor marketization (the proportion of employment in the non-state sector), production marketization (the proportion of output value in non-state-owned enterprises), FDI, and international trade development were selected to reflect the demand for residential land, industrial land, and infrastructure by migrants and enterprises flooding into urban areas.
Furthermore, the land supply plays a significant role in urban land development considering the political-economic context of land supply in China. The fiscal and political decentralization greatly influenced land development politics. Local governments have monopolized the rights to transform land for urban land use from rural collectives, after which the land becomes collateral to mobilize banking loans and serves as a means of capital accumulation. Local governments further rely on land sales to earn land conveyance fees to compensate for insufficient tax revenues and alleviate financial pressure. Furthermore, cities compete through land supply policies to attract FDI and inward private investment to boost economic growth. Subsequently, we used administrative levels and financial constraints to represent land supply factors in urban land development. Table 3 . Definitions of dependent and independent variables used in this study. The spill-over effect of urban land development is mainly reflected in the following aspects: High living standards and wages are major factors attracting migrants to urban areas in China. Along with more than three decades of rapid economic development, industrial infrastructure upgrades (i.e., reducing secondary industries, promoting tertiary industries, and vacating the cage for new bird) are the priorities for local governments. Therefore, some production and processing enterprises have moved to the outskirts and less developed parts of the cities where land prices are lower and regulations are fewer. In this study, we used GDP per capita and industrial structure to represent the spill-over effects of urban land development that have positive relations.
Categories
Lastly, natural factors are the foundation of urban land development, even though humans have the capacity to overcome various geographic constraints for land development. In this study, we used the following variables: suitability of land development, land location (the degree of economic suitability of land to be developed), and scarcity of land resources to represent the natural factors of urban land development.
Results of the Regression Analysis
Before conducting the regression analysis, we analyzed the correlations between 11 variables and incorporated the highly correlated variables into three different models to reduce multi-collinearity. Table 4 presents the correlation coefficients between different variables. We take the logarithm transformation to consider the nonlinear relationships between the dependent and independent variables. The log-transformation can also reduce the impacts of outliers on model estimations. All dependent variables, except LF and RL, are positively correlated with the index of urban land change. The relationships between LF and PGDP, MTL and PGDP, LIT and LF, LF and IAIS are moderately correlated with a correlation coefficient greater than 0.62. Other correlation coefficients are fairly small. Table 4 shows the correlation matrix between the independent variables and the change in urban land use. Three models for the two study periods were derived to eliminate the inter-correlation between independent variables and analyze the impacts of the factors of land demand, land supply, spill-over effects, and the natural environment on changes in urban land development in Jiangsu Province. Note: Significant at * 10%, ** 5%, and *** 1%; sample size was 65.
The land demand indicators, except for labor marketization, were significantly correlated with urban land development, suggesting that the development of market activities played a critical role in driving urban land development. Interestingly, the labor factor had a positive and elastic effect ranging from 0.035 to −0.01, but not a significant correlation with urban land development in the first period and a slightly negative and significant correlation in the second. Along with the advancement of Jiangsu's urbanization level and economy, the role of labor resources in urban development was marginalized. What is really scarce for advancing urban economies in relatively developed areas such as Jiangsu is skilled labor and human capital. Moreover, housing prices are continually increasing in most cities, which prevent migrants from poor provinces from settling. In the second period of this study, production marketization played a negative role in land urbanization; the effect of action is 0.224, which suggests that local governments' strategies for upgrading industries have led to the retreat of small and middle-sized enterprises from city centers to peripheral areas or other poor provinces.
In general, international trade consistently contributed to urban land development in Jiangsu Province in two study periods because Jiangsu is characterized as an export-oriented economy in China. Indeed, globalization has supplied Jiangsu with a large market and foreign firms, especially transnational corporations. Globalized cities may experience a higher rate of urban land development to build industrial parks and high-grade residential areas [10] .
Regarding the land supply factors, administrative levels of local governments played a significant role in urban land development in Jiangsu Province. The Chinese land management system is a hybrid between centralization and decentralization. Although the location of supply is controlled by the lower levels of the government, the extent of land supply is controlled by a top-down land quota system. The quota allocation corresponds to the administrative level, suggesting that higher administrative level cities control the land quota of lower levels. Moreover, higher-level cities are usually big cities, which may also affect the results. The effect strength is more than 0.4 in two periods. Because of data limitations, we used indirect factors to represent the motivations of urban governments for land revenue. The factor of financial constraint was positively, but not significantly, correlated with urban land development in both study periods, suggesting that revenue capture was not a major factor in urban governments' promotion of urban land development in Jiangsu. It also echoes the literature in that, compared to revenue capture, economic growth is more important in local officials' terms of office.
In the 21st century, the development of urban economy in Jiangsu Province has been accompanied by the adjustment and upgrading of industrial structures. As a result of continuously rising land prices in the city center and the government's industrial policies, low-end industries were forced to move to suburbs and less developed cities with relatively lower land rent and labor costs. Correspondingly, employment and a series of ancillary service facilities were also transferred. Selected indicators of spill-over effects were correlated with urban land development in two periods (Table 5) . Along with the advancement of urban economy, urban populations demand higher living standards, better environment and larger number of recreational facilities and amenities that further promote urban land development. Note: Significant at * 10%, ** 5%, and *** 1%; sample size was 65.
Location had a positive and significant correlation with urban land development, whereas the scarcity of land resources was negatively correlated with urban land development. This was because of the expansion of urban land located on the outskirts of urban areas with high-quality cultivated land. The central government has established strict regulations to protect farmland, which has a significant impact on local urban land development. However, the suitability of land development only had a positive and significant correlation with urban land development in the second study period, which further highlights the land resource scarcity. In general, natural factors played important roles in urban land development in Jiangsu Province, which confirms our assumptions.
Conclusions
Urban land development has accompanied China's rapid economic development since its reform and opening-up in the early 1980s. This study built a ground-specific conceptual framework to understand the dynamics of urban development in China and analyze the spatio-temporal patterns and its driving factors in the process of China's economic transition. The empirical study was conducted in a developed province, Jiangsu. Based on the official land use conveyance data from 2004 to 2012, we explored the patterns of urban land development at different spatial scales and argued that urban land development in Jiangsu Province was driven by the interaction of four factors: land demand, land supply, spill-over effects, and the natural environment. The analysis and the case study captured the main characteristics of urban land development in the context of economic transition in developed provincial China.
From 2004 to 2008, urban land increased by 9430 ha, with an average annual growth rate of 4.53%, while from 2009 to 2012 urban land increased by 23,350 ha per year, with a slightly lower annual growth rate of 3.92%. The rapid increase of urban land reflected the dynamics of the urban economy and urbanization in Jiangsu. Significant spatial variations in urban land development were observed at the county level. Higher urban land development was also observed mainly in the sub-region of Sunan, expanding to Subei and Suzhong, while more rapid changes in urban land development were mainly distributed in the counties and cities located in Subei, where the initial bases were lower but have had greater economic potential in recent years.
Among the land demand indicators, except for labor marketization, production marketization, FDI, and international trade were significantly correlated with urban land development in both study periods in Jiangsu Province. This suggests that the development of market activities played a critical role in driving urban land development. With regards to the land supply factors, administrative levels of local government played a significant role in urban land development in Jiangsu because of the hierarchal nature of the land supply system in China. Selected indicators for spill-over effects were correlated with urban land development in the two periods. In general, the natural factors played important roles in urban land development, confirming our assumptions. The results therefore show that the conceptual framework built in this research could adequately explain urban land development in Jiangsu Province. The regression analysis further implied that rapid urban land development has institutional and market foundations and it was not only a consequence of economic development but also regarded as a strategy to develop the urban economy.
Land is considered one of the most important factors in the literature of urban growth. In the market economy, land development is mainly regarded as a consequence of the expansion of economic activities. Our analysis suggests that land development in China is much more complex owing to the country's distinctive land ownership and land management system. Particularly, under the vertical control of land supply management, it favors the cities with rapid economic growth, while the other cities seek alternative channels to support project development, which may result in a much more complicated landscape of urban land development in contemporary China. By highlighting these institutional factors, this study contributes to the understanding of urban land development as a result of both market-oriented development and governance strategies of levels of government. However, because of fierce urban competition, land supply and land price are usually used as tools to attract investment and over-supply and informal land development are serious concerns for sustainable development in the long term. Therefore, land use efficiency and land use policies should be reviewed to counteract the land-centered urbanization in China.
